Abstract. Let R be a semiprime ring and L is a Lie ideal of R such that L 6 Â Z
INTRODUCTION
Let R will be an associative ring with center Z: For any x; y 2 R; as usual OEx; y D xy yx and xoy D xy C yx will denote the well-known Lie and Jordan products respectively. Recall that a ring R is prime if for x; y 2 R; xRy D 0 implies either x D 0 or y D 0 and R is semiprime if for x 2 R; xRx D 0 implies x D 0: An additive subgroup L of R is said to be a Lie ideal of R if OEu; r 2 L; for all u 2 L; r 2 R: An additive mapping d W R ! R is called a derivation if d.xy/ D d.x/y C xd.y/ holds for all x; y 2 R: An additive mapping F W R ! R is called a generalized derivation if there exists a derivation d W R ! R such that F .xy/ D F .x/y C xd.y/; for all x; y 2 R:
This definition was given by M. Bresar in [4] .
Following [5] , a multiplicative derivation is a map d W R ! R which satisfies d.xy/ D d.x/y C xd.y/, for all x; y 2 R. The concept of multiplicative derivation was introduced by Daif. Of course these maps are not additive. Motivated by this work, the definition of a multiplicative generalized derivation was extended by Daif and Tamman El-Sayiad in [6] as follows:
F W R ! R is called a multiplicative generalized derivation if there exists a derivation d W R ! R such that F .xy/ D F .x/y C xd.y/; for all x; y 2 R: Dhara and Ali gave a slight generalization of this definition taking d is any map (not necessarily an additive map or a derivation) in [7] . Hence, one may observe that the concept of multiplicative generalized derivations includes the concept of derivations, multiplicative derivation and the left multipliers (i.e., F .xy/ D F .x/y for all x; y 2 R). So, it should be interesting to extend some results concerning these notions to multiplicative generalized derivations. Every generalized derivation is a multiplicative generalized derivation. But the converse is not ture in general.
During the past few years several authors have proved commutativity theorems for prime rings or semiprime rings admitting automorphisms or derivations on appropriate subsets of R: In [1], Ashraf and Rehman showed that R is prime ring with a nonzero ideal L of R and d is a derivation of R such that d.xy/˙xy 2 Z; for all x; y 2 L; then R is commutative. This theorem considered for generalized derivations in [10] . Being inspired by these results, recently Dhara and Ali discuss the commutativity theorems for prime rings or semiprime rings involving multiplicative generalized derivations in [7] .
In the present paper, we shall extend the above result for Lie ideals of semiprime rings with multiplicative generalized derivation of R: Our obtained results are more usefull then [7] . Throught this paper, R will be a 2 torsion free semiprime ring admitting two multiplicative generalized derivations F and G; L a square-closed Lie ideal of R such that F .2x/ D 2F .x/; G.2x/ D 2G.x/ for all x 2 R:
RESULTS
We will make some extensive use of the basic commutator identities: OEx; y´ D yOEx;´ C OEx; yOE xy;´ D OEx;´y C xOEy;´ xo.y´/ D .xoy/´ yOEx;´ D y.xo´/ C OEx; y. xy/o´D x.yo´/ OEx;´y D .xo´/y C xOEy;´: Moreover, we shall require the following lemmas. ( Theorem 1. Let R be a 2-torsion free semiprime ring and L a square-closed Lie ideal of R such that L 6 Â Z.R/. Suppose that R admits a multiplicative generalized derivation F associated with a nonzero map
Proof. By the hypothesis, we have 
Corollary 2. Let R be a 2-torsion free prime ring and L a square-closed Lie ideal of R. Suppose that R admits a multiplicative generalized derivation F associated with a nonzero derivation d:
Proof. By the same techniques in the proof of Theorem 1, we obtain that In a similar manner, we can prove that the same conclusion holds for F .uv/ C vu D 0 for all u; v 2 L:
Proof. By the hypothesis
Replacing v by vw in (2.7) and using the hypothesis, we find that In a similar manner, we can prove that the same conclusion holds for 
